
JULY 1937 

W& begin- 
ning- 

lW 
July 2 _ _ _ _ _ _ _ _ _  
July 0 _ _ _ _ _ _ _ _ _  
July 16 _ _ _ _ _ _ _ _  
July 23 _ _ _ _ _ _ _ _  

MONTHLY WEATHER REVIEW 

Gram-cdorias per square cantimeter 

Madison Lincoln Cp ;:$ Fresno <$ts :$$ LaJolla Miami fuz 
Cal. ml. cal. ml. ml. cal. ml. cal. cnl. cal. al. cal. cal. cal. 

- - ~ - ~  --------- 
476 659 713 518 471 744 421 _ _ _ _ _ _ _ _  531 457 4.44 576 686 690 
418 653 632 382 391 663 838 809 625 531 UO 595 464 543 
459 666 666 _ _ _ _ _ _ _ _  492 691 386 621 451 543 477 628 561 658 
625 808 591 536 Kl4 651 416 537 455 411 439 483 511 651 
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cal. 
602 
615 
648 
652 

TABLE 2.-Avetagc daily totals of solor radiation (dirsd + diffuse) received on a horizontal surjacs 

cal. cal. 
583 575 
3% 483 
617 558 
417 545 

Total 

for 
each 
day 

mea 

Harbor Ithnca port 
--- Friday I I New- 

Observatory 

~- 

Departures from weekly normals 

POSITIONS AND AREAS OF SUN SPOTS 

[Communicated by Capt. J. F. Hellweg, U. 8. Navy (Ret.). Superintendent, U. 8. Naval 
Observatory. Data furnished by the U. 8. Naval Observatory m,cooperation with 
Harvard and Mount Wilson Observatories. The difference in,longitude is measured 
from the central meridian positive west. The north latitude 1s pasltlve. Areas are 
corrected for foreshortening and are expressed In millionths of the sun's visible hemi- 
sphere. The total area for each day includes spots and groups] 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

Area 

I Date 
spot Grou, Longi- Lati- 

tude tude 

-- 
0 0 

-1-1- -I- 
.._____ U. 8. Naval. I Area Total 

area 
for Observatory 

"d"B"," spot Group 

m. 0 

7 5454 -81.0 
5453 -79.0 
5452 -75.0 
5447 -79.5 
5446 -66.0 
5445 -56.0 
5450 -56.0 

5440 -31.0 
5441 -7.0 
5441 -2.0 
5436 -1.0 
5449 +5.0 
5435 4-19.0 
5437 +40.0 

~ k 4  -60.5 

180.8 -10.5 
182.8 +1LO 
186.8 -11.0 

Date 

--- I l l  b. m. 0 0 D 

11 6 6433 -62.0 2925 +15.0 
6431 -5.0 349.5 +16.0 

5423 4-46.0 40.5 -17.0 
5410 +61.0 66.5 -11.0 

m3o +a.o 17.5 +i7.5 
24 _ _ _ _ _ _  

24 
582 
218 I 11 

10 

10 

11 

ia  

0 6638 -79.0 
5435 -62.0 
5 4 s  -Ea0 
5434 -24.5 
5432 -16.0 
5431 +lO.O 
6423 t69.0 
5419 +740 

%a2 +n.o 
279.2 + n o  
291.2 +14.0 
316.7 +10.5 

169.1 -16.0 
180.1 +13.0 
184.1 -10.0 

Do. 

Do. 

Do. 

1 5455 -79.0 
5453 -68.0 

5452 -61.0 
5447 -58.0 
5446 -50.0 
5451 -41.0 
5445 -40.5 

5444 -38.0 
5440 -18.0 
5441 -6.0 
54% +11.5 
5441 +12.5 

5435 +32.0 
5437 +55.0 

5434 -a .o  

m5o -40.5 

5449 +m.o 

679 
194 

291 _ _ _ _ _ _  
339 

242 _ _ _ _ _ _  
170 

145 _ _ _ _ _ _  
121 

291 -__--- 
436 
678 

533 --_--- 
12 

430 
170 

313 

24 

325.2 -140 
351.2 +16.0 
40.2 -17.5 
55.2 -12.0 

_ _ _ _ _ _  436 ___.___ 
145 _ _ _ _ _ _ _  _ _ _ _  - _ _  
145 I _ _ _ _ _ _ _  I 925 I 

26 m3e -65.0 
5435 -48.0 
5433 -38.5 
5437 -29.0 
5431 +23.0 
5423 +70.0 

263.4 +16.5 
230.4 +12.0 
289.9 + l 4 0  
m . 4  -19.0 
351.4 +16.0 
38.4 -17.5 

230.0 -19.0 
263.0 +16.5 
%LO +11.0 
283.5 -10.0 
280.5 +140 
3oLO -19.0 
%LO + l a 0  

44 5440 -85.0 
5436 -52.0 
6436 -34.0 
6439 -31.5 
5433 -24.5 
5437 -14.0 
6431 + a 0  

2 5456 -76.0 
5456 -69.0 
5463 -53.0 
5454 -51.0 
5450 -49.0 
5452 -48.0 
5447 -43.0 
6446 -38.0 

6451 -28.6 
5450 -18.0 

m45 -28.5 

m u  - a . o  
m40 -5.0 
64% +0.5 
5441 +21.0 
5457 +21.0 
6436 +25.0 
5435 4-47.0 
5437 +m.o 

47 . 5440 -7O:O 
6436 -40.0 
5436 -21.0 
6439 -16.0 
5433 -9.5 
5437 +LO 
5431 +50.0 

231.2 -23.0 
281.2 +17.0 
280.2 + n o  
285.2 -10.5 
291.7 +le0 
3GZ.2 -19.0 
351.2 +17.0 

52 5446 -81.0 
€444 -78.0 
5440 -56.0 
5441 -31.0 
5438 -26.0 
5436 -6.0 
6437 +la0 
6443 +31.0 
5442 +3LO 
6431 +63.0 

74 

388 
291 

54eo -0B.o 
5468 - a 0  

6464 -38.0 
3 1  5453 I -?8.0 

5451 -55.0 
11 15 I 5447 1-85.0 I 190.0 I+15.5 

6448 -79.0 198.0 -15.0 
IW -m.o m7.0 -a0 6452 -33.0 

64.59 -33.0 
5447 -29.0 
6448 -m.o 
54m -1LO 
5445 -13.0 
5451 -13.0 
6444 -11.0 
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Area Total 
BTBB 
for 

3pot Group 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

Observatory 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

omt 
ilson 

- 
EaSb 

tand- 
ard 

time 

ern 

- 
L. m. 
2 3  

LO 69 

10 3 

Heliographic - 
Diff.in 
longi- 
tude 

ongi- 
,ude 

Lati- 
tude 

6455 
5464 
646.8 
6453 

-- 

+17.0 
+29.0 
+30.0 
Xi1.0 

173.3 
186.3 
186.3 
187.3 

-15.5 
-9.6 

-11.0 
+12.0 

5147 
6446 
6460 
6444 
6440 

i 3 e . o  
+41.0 
+63.0 
+53.0 
+79.0 

194.3 
197.3 
ao6.3 
208.3 
236.3 

j13 .0  
-13.0 
4-9.6 

+lO.5 
-19.0 

6472 
6471 
5469 
6467 
6466 
6466 
5464 
6463 
5455 
5464 
646.8 
6453 
6447 
6446 
6444 
6460 

6473 
6472 
6471 
6469 

6465 
6466 

6463 
6455 
,5454 

6467 

6464 

-79.0 
-76.0 
-40.0 
-33.0 
-27.0 
-25.0 
-19.0 
-12.0 
+30.0 
+41.0 
+43.0 
+4hO 
+61.0 
+56.0 +w.o 
H 7 . 0  

-71.0 
-65.0 
-69.6 
-266 
-iao 
-11.0 
-10.0 
-3.0 
+1.0 
+44.0 
+ 5 z o  

&.a 
67.8 

102.8 
109.8 
116.8 
117.8 
123.8 
130.8 
172.8 
183.8 
185.8 
187.8 
183.8 
188.8 
2088 
209.8 

67.1 
63.1 
ffl.6 

-13.5 
+ h 5  

-22.0 
+14.0 
-15.0 
+ l l . O  
+20.0 
+13.0 
-16.0 
-9.5 

-12.0 
+13.0 
+13.5 
-14.0 
+lO.5 
+10.0 

-20.0 
-14.6 
+6.0 

ioi:S 
110.1 
117.1 
118.1 
125.1 
129.1 
172.1 
185.1 
186.1 
189.1 
195.1 
197.1 
203.1 
208.1 

-i i .1 
+14.0 
-16.0 
+11.0 
+20.0 
4-13.0 
-16.0 
-9.5 

-11.0 
+13.0 
+9.0 

+14.0 
+10.5 
+lo. 5 

slsa 
5453 
6470 
5447 
6450 
6444 

+ ~ : o  
+61.0 
+67.0 
+69.0 
+78.0 
+80.0 

46.2 

63.2 
70.2 

68.2 

102.2 
110.2 
117.2 
118.2 

130.7 
123.7 

174.2 
186.2 
187.2 
195.2 

-22.0 

-14.5 
+6.5 

-2o.a 

-22.a 
fi4.a + m a  
-16.11 
+ l a 5  + n . a  
-16.C 
-10.5 
-12.C 
4-12.t 

6471 
6469 
5467 
6466 
6465 
6464 
6463 
6456 
6464 
6468 
6447 
5474 
6473 
5472 
5471 
6475 
5469 
6467 
5466 
6466 
6464 
6463 
5465 
6464 

-46.0 
-14.0 
-6.0 
+1.0 
+2.0 
+7.6 

4-14.5 
+58.0 
+70.0 
+71.0 
+79.0 
-66.0 
-46.0 
-38.0 
-31.5 
-22.0 

0.0 
+11.0 
+l6.0 
+19.6 
+!23.0 
+30.0 
+71.0 
+86.0 

47.2 
57.2 
66.2 
71.7 
81.2 

103.2 
114.2 
119.2 
122.7 
126.2 
133.2 
174.2 
189.2 

-21.1 
-19.: 
-14. C 
+7.( 

-23.( 
-22.( 
+16.( 
+12.( 
-15.( 
+20.c 
+13.( 
-16.( 
-lo.( 

3.0 
46.0 
68.0 
6(L6 
64.0 

+29.( 
-21.( 
+11.( 
-19.( 
-13.( 

70.0 
81.0 

101.0 
111.0 
117.0 
120.0 
128.0 
132.0 

358.7 
4h7  
57.7 

63.7 
70.7 
79.7 

101.7 
111.7 
116.7 
119.7 
1 a . 7  
laO.7 

so. 7 

4-8. ( 
-23.( 
-12.( 
+14.( 
+11.( 
-14.( 
+19.! 
4-12.; 

+29.; 
-21.5 
-19.; 
+io.( 
-14.( 
+7.1 
--E.( 
-21.( 
+I41 
+lo.( 
-14.f 
+ZO.l 
+13.l 

6475 
6469 

6405 
6464 

6467 
mw 

-9.0 
+ l l . O  
+21.a +ma 
+30.0 
+33.0 

~n 
6474 
6473 
6476 
6472 
6471 
6475 
6488 
W 7  
IrlsB 
6486 
6464 
M63 

-ma 
-31.0 
-19.a 
-17.a 
-13.0 

-6.C 
+3.C 

+25.( 
+36.( 
+39.( 
+4a.( 
+46.( 
+aL( 

EaSb 
ern 
tand- 
ard 
time 

Date Data 
on@- Lati- 
ude tude 

0 

+a. 0 
+lo. 6 
+33.0 
+34.0 
+39.0 
+63.0 
+64.0 

, f80.0 

M64 1-86.0 

0 

l29.6 
82 .1  
254.6 
265.6 
260.6 
284.6 
285.6 
301.6 

0 

-19.6 
-31.0 
-30.0 
+23.0 
+19.0 
-12.5 
+13.0 
-m. 0 

1857 
July 16- -. 0 %  

.1 1 

13 45 

I1 la 

LO 53 

10 63 

10 68 

July 12 ... 1B.O +19.0 
128.0 +l2.0 
158.0 +25.6 
188.0 -17.0 
183.0 -11.0 
184.0 +13.0 
190.0 -12.0 
190.0 +19.0 
193.0 +13.6 
198.0 -16.0 
208.0 + a 0  
202.0 -13.0 

210.5 +10.5 
230.0 -19.5 

268.0 +23.0 
269.0 -28.1 

209.0 -ao 

235.0 +ii .a 

July 17. - WG -80.0 
6458 -51.0 
6455 -41.0 
6464 -26.0 
5453 -25.0 
6462 -19.0 
6459 -19.0 
6447 -16.0 
.WuI -11.0 

6458 
6441 
M57 

July 18. - 280.0 +18.6 
289.0 + l l . O  
289.0 -13.0 

July 13- - . 110.7 +l6.0 
115.7 -16.0 
116.7 + m a  
i25.a +#).a 
126.7 4-12.5 
153.7 +=.a 
170.7 -17.0 
184.2 -11.0 
184.7 + n . a  
191.2 -1a.o 
193.7 +iaa 
197.7 -16.0 
203.7 -15.0 
208.7 -9.5 
m . 7  +s.a 
210.7 +lO.O 
230.7 -m.a 
233.7 -3i.a 
254.7 +=.a 
266.7 -30.0 

-80.0 
-70.6 
-69.0 
-37.0 
-25.0 
-11.6 
-11.0 
-4.6 
-2.0 
+2.0 

+ll. 0 
4-13.0 
+13.0 
+ K O  
f36.0 
+38.0 
+Pa. 0 
+6l. 0 

-82.0 
-74.0 
-69. 0 
-67.0 
-60.0 
-MI n 

6463 
5452 

July 19.. 6474 -70.0 
6473 -60.0 
6472 -53.0 5444 

E440 
6457 
5441 
6462 

646Q 
6467 
6466 
5466 

July 14 

+lZ 6 

July 20. - 

6468 
E452 
h447 +13. C 

-16. C 
-16. C 
-9. c 
+9. ( 

+11. ( 
-19. ( 
-31. ( 
-30. ( 
+24. ( 

5440 
6462 
6467 
6441 July 21 -. mn -87.0 

6478 I -32.11 6474 -45.0 
July 16-- 102.1 -22.( 

110.1 +14.( 
116.1 -16.( 
118.1 +lo.( 
126.1 +m.1 
m.1 +la.( 
170.1 -17.1 
188.1 -10.1 
187.1 +13.( 
189.1 --I.( 
193.6 4-13.1 
199.1 -16.1 
209.1 +9.r 
aio.1 +io.i 
234.1 -19.1 
238.1 -21.1 
2.53 1 +24.I 

6469 -67.0 
6467 - N O  m -64.0 
m -61.0 
6464 -Ma 
6463 -41.0 
5456 + l . O  
6464 + m a  
6463 +lE.O 
wa +m.a 
6447 +24.6 
6u6 +3o.a 
M W  +40.0 
MU + n . a  
~ 1 0  +m.a 
6462 +ma 
54rli +%.a 
5469 -63.6 
6467 -46.6 
6466 -40.0 
&p88 -37.a 
6463 -31.0 
6464 -30.6 
6463 -26.0 

6473 -31.5 
6472 -26.0 
5471 I --2ofl 

6463 I k 2 . c  

July 22.. 

July 16.- 102.8 -22.1 
110.8 +14! 
116.3 -16.! 
119.3 4-10.1 
125.3 +11.l 
126.8 +!M.l 
130.3 +la! 
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Data 

-- 
lBSI 

July23.-- 

JulyaC.-. 

July%.-- 

July%.-. 

JulyZ7.-. 

July28-.- 

July29--- 

JulyaO-.- 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

East. 
ern 

stand 
ard 
tlme 

A. m 
11 1: 

11 11 

13 35 

12 2F 

11 13 

11 7 

11 88 

11 6 

POSITIONS AND AREAS OF SUN SPOTS-Continued 

5477 
6474 
6476 
6472 
6471 
6409 
6467 
6485 
5463 

.M77 
5476 
6472 
6471 
64G9 
6463 
6477 
5479 
6478 
6476 
5472 
6469 

6481 
6477 

6478 
6470 
6473 
6409 
Ha3 
6481 
6477 
6479 
6470 

6478 

6472 

54% 
 ME^ 
mi 
6477 
6485 

6479 
6470 
6472 
M86 

M(pa 
Ma1 
5485 
6477 
6477 

6470 
6473 

6489 
6487 
5458 

6478 

-- 
-M.( 
-19.( 
-5.( 
+l.l 
+8.1 

+39.( +e.( 
+58.( 
+09.( 

-61.( 
+e.( 

+13.( 
+2l.( 
i-6l.C 
+86.( 
-37.L 
-17.t 
f21.G 
+24.0 
+%.C 
W.C 
-82.C 
-25.0 

+35.0 
+38.6 
+41.0 +m.o 
-79.0 
-70.0 
-13.0 
+9.0 

+61.0 
+%.a 
-a.a 
-65.a 
-59.0 
-64.0 
-1.0 

+z.5 
i-86.0 
+63.0 
-7u.o 
-62.0 
-46.0 
-39.0 
+3.0 

+19.6 
+ a n  
+74.0 +n.o 
-89.0 
-56.0 
-56.6 

-4.a 

-m.n 

~ 

daunt Total 
VUmn area - &ea Heliographic 

0 

358.3 

58.3 
64.3 
71.8 

102.3 
111.3 
122.3 
132.3 

Date 

0 

+30.0 .______ 1309 - _ _ _ _ _ _  U. 8. Naval. 
44.3-21.0 38 _______- - - - -__  

4-10.6 _ _ _ _ _ _ _  97 _ _ _ _ _ _ _  
-140 .__-___ 682 -----__ 
$7.5 24 _ _ _ _ _ _ _  _ _ _ _ _ _ _  

-21.0 97 _ _ _ _ _ _ _  - -__-__ 
+14.0 30 _ _ _ _ _ _ _  ._._._. 
-15.0 _ _ _ _ _ _ _  36 .______ 
4-13.0 ___.___ E33 2,750 

A. m. 
11 6 6484 -39.6 

6483 -38.0 
5381 -34.0 
6486 -28.0 
6477 f16.0 
6477 +34.0 
M79 +64.0 

359.1 
69.1 
63.1 
71.1 

101.1 
135.1 
358.1 

66.6 
58.6 
63.6 

loo. 6 

300.9 
a.57.9 
18.9 
67.9 
01.4 
63.9 

101.9 
291.4 
300.4 
357.4 
19.4 
01.4 
I. 4 

289.2 
292.2 
m. 2 
303.2 
366. a 
19.7 
62.2 
86. a 

273.8 
280.8 
281.8 
287.8 
304.8 
348.8 

3.3 
23.8 
67.8 
62.8 

w). 8 
274.8 
275.3 

ia 1 

0 

291.3 
282.8 
aB6.8 
302.8 
346.8 

4.8 
241.8 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

0 

+8.5 
-11.0 
$30.0 
-21.0 
-I-33.6 
+28.5 
4-14.0 

1 os7 
July 30-. 

July31.- ' 6489 
MSS 
5487 
6488 
64lw 
ME3 
6481 

6477 
6485 

5qn 

-06.0 
-64.0 
-42.0 
-41.0 
-25.0 
- ! a 0  
-20.0 
-11.0 
+29.5 
+48.0 

, 
260.6 
252.6 
274.5 
276.5 
2 9 1 . 6 + 8 . 0  
294.5 

305.5 
346.0 

296.5+30.0 

13 6 +m.n _ _ _ _ _ _ _  1431 _ _ _ _ _ _ _  
+30.0 194 _ _ _ _ _ _ _  _ _ _ _ _ _ _  
+15.0 . ._____ 73 _ _ _ _ _ _ _  
-14.0 ~ _ _ _ _ _ _  86 _ _ _ _ _ _ _  

48 _______.______ 
-11.0 - - -____ 388 _ _ _ _ _ _ _  

194 _-_____.______ 
-21.0 _ _ _ _ _ _ _  73 _ _ _ _ _ _ _  
+34.0 _ _ _ _ _ _ _  1308 ___.___ 

4.54-29.6 _ _ _ _ _ _ _  970 4,788 

6 - - _ _ - - _ _  
7 _ _ _ _ _ _ _ _  
8 _ _ _ _ _ _ _ _  
9 _ _ _ _ _ _ _ _  
10 ___- -__  

Ecd 108 1 6 - - _ - _ - _ - - - - - - - - _  26 - - - - - -_  d115 
a 143 17 _ _ _ _ _ _ _  d 152 27 - _ _ _ _ _ _  d 143 

Wcd 185 18 _ _ _ _ _ _ _  b 167 28 _ _ _ _ _ _ _  b 124 
bd 181 19 _ _ _ _ _ _ _  a 155. 29 _ _ _ _ _ _ _  Ebc 128 

192 20 _ _ _ _ _ _ _  Ec 149 30 _ _ _ _ _ _ _  d 139 
31 _ _ _ _ _  _ _  131 

u. s . Naval. 

Mean daily area for 31 days, 3 3 3 .  

PROVISIONAL SUNSPOT RELATIVE NUMBERS, 
JULY 1937 

[Dependent along on observations at Zurich and ita station at 
[Furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 

Switzerland] 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, D.  M. LI'LTLE, In C h a r d  

By LOYD A. STEVEN0 

Mean free-air data, based on airplane weather observa- 
tions made during the month of July 1937, are given in 
tables 1 to 3. 

The mean free-air temperatures were generally below 
normal at  all levels over the region east of the Rocky 
Mountains and near normal or slightly above elsewhere. 
The greatest negative departures occurred over Wright 
Field in the lower levels (-3.9' C. a t  2 kilometers) and 
over Norfolk in the higher levels (-3.7' C. at  5 kilometers). 
The greatest positive depaxture (+2.0' C.) occurred over 
Spokane at  1 kilometer. The highest temperatures oc- 
curred over Oklahoma City at 0.5 and 1 kilometer, and 
over El Paso from 1.5 to 5 kilometers. At 5 kilometers, 
however, the temperature over El Paso was only 0.1' C. 
higher than over San Diego. There was, therefore, a 
gradual sbifting of the statlstical center of highest tem- 
peratures, toward the west, With altitude. There were 
two statistical centers of low temperatures located over 
Seattle and Sault Ste. Mane, respectively; the former hav- 
ing the lower temperatures at all levels except at 5 kdo- 
metere where they were equal in value, In general the 

mean free-ah temperatures for July were higher a t  all 
levels than in June by 3' to 6' C. over the northern part 
of the country and by 1' C. over the extreme southern 

The greatest increase occurred at  Oakland a t  1 tart dometer where the temperature for July (24.7' C.) was 
8.2' C. higher than that for June (16.5' C.). At Kelly 
Field, however, the temperatures for July were slightly 
lower than for June at all levels above 1 kilometer. The 
same was true at  Barksdale Field above 2 kilometers. 

The mean free-air relative humidities a t  all levels were, 
in general, above normal over the-northern art of the 

over the western Rocky Mountams and PacSc coast re- 
gions and in portions of the southeastern part of the coun- 
try. The greatest negative departures (- 10 percent) 
occurred over-El Paso from 1.5 to 2.5 kilometers and the 
greatest positlve departure (+ 12 percent) occurred over 
Norfolk a t  3 kilometers. 

The mean free-air barometric pressures and qquivalent 
potential temperatures for the month are shown 111 table 3. 
In general there was an increase in the average pressure 

. 

country east of the Rocky Mouqtams and be P ow normal 


